Summary A dioecious plant, Cannabis sativa has two sex chromosomes (X and Y). The genome sizes of the diploid female and male plants were determined to be 1636 and 1683 Mbp, respectively, by flow cytometry. By the karyotype analysis, the X and Y chromosomes were found to be submetacentric and subtelocentric, respectively. The Y chromosome had the largest long arm with a satellite in the terminal of its short arm. Conspicuous condensation was specifically observed in the long arm and satellite of the Y chromosome during the prometaphase to metaphase stages. These results indicate that the Y chromosome, especially in its long arm, specifically differentiates in Cannabis sativa and might contribute to the sex determination.
A B young leaves of C. sativa. We detected differences in the DNA content between female and male C. sativa. The differences in the nuclear DNA content was approximately 47 Mbp (Table 1 ). This value occupies about 2.8% of the total genome size of the male plants and could correspond to the large long arm of the Y chromosome. In another dioecious plant, Silene latifolia, there is a 2 to 5% difference in the nuclear DNA content between females and males (Costich et al. 1991 , Vagera et al. 1994 , DoleZel et al. 1995 . Differences might be due to the large size of the Y chromosome.
The chromosomes of C. sativa condensed from the mitotic prometaphase to metaphase stages in a similar manner, except for the Y chromosome (Figs. 3A, 3B) . The satellite and long arm of the Y chromosome were more rapidly condensed in comparison with the short arm, X chromosome and autosomes. These results indicate that the Y chromosome, especially in its long arm, specifically differentiates in C. sativa chromosome. This region might be associated with the accumulation of specific nucleotide sequences (Sakamoto et al. in press) and differentiation of the sex chromosomes.
In order to elucidate the structure of the Y chromosome of C. sativa, we compared female and male DNAs by the random-amplified polymorphic DNA (RAPD) technique. One DNA fragment, 729 by in size, produced much more intense bands specific to male plants, in addition to less intense bands common to both the sexes in a gel-blot analysis of genomic DNA and was named MADC1 (male-associated DNA sequence in C. sativa) (Sakamoto et al. 1995) . A fluorescence in situ hybridization (FISH) experiment (Fukui et al. 1994 , Ohmido and Fukui 1996 ) using metaphase chromosomes from root cells with MADC1 as the probe detected a clear doublet signal only on the end of the long arm of the Y chromosome (Sakamoto et al. 1997 ). These results demonstrate that some specific DNA sequences might be accumulated and associated with differentiation and functions of the sex chromosome, especially in the long arm of the Y chromosome. Further investigation of the molecular structure of the sex chromosomes will contribute to the elucidation of mechanisms of sex differentiation and heteromorphism of sex chromosomes in plants.
